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1.0 ST"	 vR
A survey
 Of •the test and check?ut req
uirements of the trac',drg
pol-ticn of the Ce...:•'ucatyor.s and Tracking subsystem has been
Performed to evaluate
 ade .^cY of planned tests and test regviremerct
ccmpleteress ,+•	 test
doc=ents- ^pcasis is placed cn identifying
duplications and 37d-B3ie:5. Iter3 
that may save time,
aid in testing
and present a more cc--plete integrat ed
 test programs are also noted.
Table I s=ari :es the results of 
this survey with more detailed
discussion included in Section 3 and Table III.
It is planned to
continue the survey by covering other ec==nication s
 and tracking
fmIctions (cc a:.d and telemetry) in subsequent reports.
TABU I
S=,3ry of Test ?ecuire=ents Survey
RECC)1.SJITDATIC-S
TTC/fAF^^^^i^Y
• The SAIL T- Test
Vol	 (-e.. s) does not.	 -
aL;, ^,_i • e :ect _; ^crspec^fic	 - 
verification of reds ^'^d-icy
n;
SAIL and EST" "Crci al Traci^g.
•
tests  require-.:nts _. p r.°a"=; he
save.
• No „p e: aezvcus Data Ac^,-sit=c:.
CC^,ray Pa ce	 ?S^ }SS- j areand
coed cut
,
fc^ C (:li_:^t).
• C:T (Gr-Un) test;-.s o° °°^ =zvcu9
^C	 A is t-,o detailed
OR'G-TAit PAGE M
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• Tests should be added to acccwplish
verification of redvx- .ancv ranagem ert.
Ferfc:^ a :c-tire d SA ID./ESL test
to reduce tz's" ng.
o Az'd"? erde ^•; ^'^ s rata Acgcisi tion and
Conver ence Tres" tests for CFT
(r L_h t) test.
o perfcrr, cnl Eel, test and s'.,stw-
-^l^tvta tests. Calete
de"- 
aj C _r • ^^ teStS SL'ch a3^3iied Gc 
-C' V. - ACa`11 rt: stec tT-'znr.aatcr	 • ..,
reasure-.en ts.	
At 1.3-m-:CO201-002.
Page 3TAELE I (Continue.)
DISMEPti,:C°
• Power outglt measure-en--; (cut
of sn`.e=a) are not :-ade for the
TACA.l, 1-ladar Alter, e,er, "3H1.3, a.-ld
S-Bard trz:-Msri-^tsr 3:.cs-7ste=s
during ALTg
	
test.
a Y=y of the AZ^i -round teats are too
d•tailed.
• The C-Band beacon (OV 101 only) is
not referenced in either the 4I or
the MVP.
EMCINIMMATIMS
• Recc-send that these measurements
be taken at the Gil' put of the antenna
coupler s;• _tem rather than at the
back box.
• ALT gro=,d testing should eliminate
detailed testing such as codi:.g
reJecticn limits, -'= slew rates,
spectMim- cher't, r,llse width, and
repetition rates.
• Update VEI and I r:7P as required to
reflect use of C-Band beacon on OV 101.
2,0 B TROL'UCTIM
The purpose of this rexrt is to identify the planned tracking
system tests to be performed at each major test facility and
dete-.-- ne if these tests &-id locations satisfy Crbiter Vehicle End
Item Specification (-1) (Reference A) and the Shuttle 2faster
•	 Verification Plan (2r-IP) (Reference B) requirements.
Program requirements that are to be ccntrolled b? the ?'ASA Space
Shuttle Prcg am :'.2nager (Level II) are documented within the volumes
of JSC C77CO 3 Space	 Frcgraa Definition axed Requirements.
Volume X of JSC 07C-0 defire3 the Space S'r 7lttle Flight and Ground
s. stem require.._nts to be used by all P,4S y and contractor organizations
involved in the desi , develc=.ent, production, test and operation
of the Space Shuttle fliZht and grcur:d systems. Volume X of JSC 07700
(Reference P) also d;:fines the Space Shuttle 2• 1,7440 as the source of
veri:icaticn prog7= re _uir .erts to w;,ich all ela:ents of the Space
OF p^RPAGE Z9QU
ftittle Program Wit= adhere. The	
-	
d c=broad Test Requirement
4"Wcatica_	 a	 d	 aro 4MW tree the
- 
-of the KlWandAZI requi.rementadocuments.	 l
„^	 .,	 &.. a ... , on A-doh hieracl 	 at	 s r ►t.
e	 -
survey ads al" snum
	 CC	 r 	 WAV
_ 
UW_
JM
all VFI
TM second comparison made in this survey involved the tests planned
for each major feast facility. 	 Thesm teats wore cogged with each
a	 er and nth t	 -	 -	 a	 t+ at duplications,
= osdssic	 and ea
The mayor facilities addressed in this design note are as fcUorws: =-
' a) Avionics Develop:-ent Lab (ADL) at Rockwell, Downey =
_ b) Shuttle Avionids Integration Late (SAIL) at JSC
*)Electronics Sy sten Test Lab (ESTL) at JLC
d) SAIL/EtTL at JSC
e) In Prom Tests at aoc?cuell, P= M-1ale	 =
_-_- f) Approach and Landing Tests (ALT), both Ground and Flight at Edwards AFB
= g) Orbital. Flight Tests, both Ground and F' i4 t at KS'
T,.ere are = t p s tr3c^..n- r equ.r^.wnt	 .aragrap..	 reflected in the VE,I.	 These
—_
- requirements are:	 Rendezv=3 Trading, Rendezvous Data Acquisition and
A
Convergence Times, At.rospher is Flight Support	 racking, Final Approach and
^IGINAL PAGE ISp^ QUA
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Landing T-rackin g , and Crbital Tracking. Each have unique functional
r
requirements associated A th thew which wi ll be discussed in detail in	 ►
I	 this design note.
Table II is an overview showing the various test loe&tions where testing
is to be performed versus the applicable VEI f=ctional requirement
to be verified.
Table III is a detailed listing cf the planned tests to be performed
at each test facility; the MW desisted verification program; and
the related M requiremant. Test duplications, omissions and
comments are denoted where applicable. Test plans and test requirements
documents used in this comparison are shown in the list of reference
documents.
3.2 Rendezvous Trac": n.-
This desiZn note section includes discussion and comments on the
adequacy of the rendezvous tracking tests. The subeentractor test
article and OFT-OV3 are planned for the official verification programs
of the rendezvous tracking test requirements. Ccminents are to be found
below and in t.e re-arks section of Table i?I.
3.2.1 FaL7 ale, C7  _--2rd gem'
In -'e::er _l,	 B Fal !sle C,. Grc-=d 7 est s c- r`3i.de.'•vous tracking
de=.cnstrate s,; stet- rates, aceur-c: z-s and cara.cilities. The Requirement/
Fara.ete:	 for the R - ?ar Lon? R-,,-^.-e lode is listed as TFD
in Reference F. T,-,is raauire ent shculd be determined to insure ade^uate
Lcn- testing oL tl-.e P.a ar t. -a	 gA ..
3.2.2 ALT (7-round)
T; e ALT Crcund test do=,ment (Reference G) references a test of the
-tio-us trac%ing radar. ills reference should be deleted
ORIGINAL PAGE I8OF
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since no rendezvous radar is incl ,ided on OV-101.
3.2.3 CIT 12ro1:nd)
'he KSC grcund testing for the rendezvous radar system is too
detailed. Testing should be reduced to eliminate items such as
testing black box specificatiors. It is reco=endsd that detailed
performance tests such as heater temperature and RF spectrum measurements
be deleted. Cnly self tests and system functional type testa should
be performed.
3.3 Rende--7n •;3 n?t- Acgu'_siticn and Convergence Times
:he subcontractor test article is designated by the YVP for verification
of these requirements. 'Major  test facility testing is quite limited
as the SAIL is the only apparent test facility to perform testing of
Rendezvous Data Acquisition and Convergence Times.
3.3.1 OFT (Flight)
It is recd=ended that Rendezvous Data Acquisition and Convergence
Times testing be added to the OFT Flight test program.
3.4 Atmcsrheri F1 "1 Furport Tracking
The subcontractor test article is designated by the MVP as the
verification program for Atmospheric Flight Support Tracking.
-?and beacon f u=ctional verificaiicn tests (for Obi 101 only) are called
c*;t in
	
F; hc: e-ier, thess are no references to the C-Band beacon
in either the VEI Specification (Reference A) or t;:e MVP (reference B).
,h3 7E1 and	 he updated to re°1e^. u-E^3n'd beacon use during ALT.
3.4.1 ADL
The ADL teet docu:-.ert (c eference :') indicates that develcp-ant and trend
testing at the TACAN cr ,era.tional r--^,nre will include power output fnr
.s.= air-to-air ...,`ie. 	 the a'..r-to-air .-cle vr111 not be implemerted.
rccc=cnded that -ii.-to-air ._ode, net be rv?rforned.
ORIGINAy PAGE ffi
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2.4.2 "'ILu^
The SAIL test document (Reference J) currently lists no tests_to be
performed relating tc Atmospheric Flight Support Tracking. It is
reeormended that SAIL perforce testing to verify systems operations
I	 of a TACAN subsystem with other subsystems. Tests should be added
i to accomplish verification of redundancy management.
3.4.3 Palmdale, 01: Orcund TCst
The test method for the TACAN power output T/R mode is listed as
TBD in Reference F. The C-Par:d Beacon functional verification teats
are also listed as TBD. It is recommended that test methods for
each be determined in order to insure completion of TACA14 and C-Band
beacon testing in a timely manner.
3.4.4 ALT (Ground)
TACAI! sensitivity :reasurem:erts should take into account the latest
test philosophy of using antenna couplers rather than a hardline
directly to the hardware. Sensitivity measurement specifications as
called out in Reference G rust be changed because of additional power
losses due to the use of antersa couplers. Yang of the test .
 requirements
listed for ALT ground testing are duplicates or More detailed than those
:-	 for Pa1r^dale in process testing. It is therefore recommended that
perfortance checks such as ..E-.cryr check, range and bearing limit:,, and
ad iac-2nt cr.anr.--1 re,;ectic:^ t= d,-leted.
7:,	 S,3.. i 	. a
In general the KSC g-.o, ,^nd tcstino is tco detailed. It is recc=ended
that tes' i.^_,S be listed to s	 !if tests an s;; ste:^ functional t;! P tests.
The verification points for : 	 i hrYr ac.•i and L:.^::::^, ^.rackir,^, are
the SAIL. and the CV-101 ALT as specified b; • the
ORIGINAL
 pR PAGE ISQUALUY
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3.5.1 SATIL
	 i
The SAIL shou'Ld	 fli-;;;t tyre hardware for system verification
testing of ;+AVAIDS rather than evaluating YSBIS and LA by nsing math
models since SAIL is designated as a verification point. Reference K 	 .
should delete references specifying using rath models of landing aid RF
equipment for verification of these systems. Tests should be added to
accomplish verification of redundancy management.
3.5.2 ALT (Groland)
So.:; of the ground operations test requirements at Edwards are too
detailed as called out in Deference R. For exarple testing parameters
such as coding relectien li.:jts, AGC sle-rr rate, Spectrum checks, pulse
width, repetition rates, and L-iterpulse spacing (of the MSBLS DME pulses)
is not considered necessary. Power output measurements for the RA and
MSBLS Should be made out of the antenna in order to follow the latest
testing philosopky
 of using antenna couplers rather than hardlining
directly to . the hardware.
3.5.3 OFT (Grcund)
In
	
°"31 t -3 L am `C -I + r	 i r--_:n ee	 i co dot I F .1	 Te s a	 .h as L! y. _. 	 .1 'r . -ti...
	
.^v.g G.^C^ Vv	 u.. .G.. ^...+1.	 J'r .. .^7 r...
-,:-:1:,=_ ---dth G^.d rc-~s`_,,icn rate, cpsc±.
	
c!-ec:.s =, d .,C^ slew rate checks
should be deleted -
3.6
The ESTL and OV2 flighit test are the ;;;r verification points for Crbital
r
.r.e t,^Sts called	 :Ln the :`.esL docu.: Brits should adequately
satis_y the V1 -1 requirements.
3-6. 7 	 :L
.i.., t-o:.:
	
Ii.e Ss.:.-:as t::e tC3t r°.^.iLar2.".e:•it$
^.. i	 •for :.r.T,. :'r._.s^^z•t:, a cc-hired :.NIt^ DKL test prerr= is recc..:..ended.
ORIG^AII^PU G
AL'iy^&P
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3.5.2 Palmdale, 07 Cresnd Test
The Requirements/Parameter Description for the ot,e-way doppler
tracking measurement is TBD as listed in Reference F. This requiremsQtt
should be specified.
3.7 Documentation Tree
Figure 1 shows the test plans and requirer*.ents documentation tree
utilized for the C O-,:T test survey.
3.8 Tess Schedule
Figure 2 presents a schedule of planned C&T system test periods for
each major test location. Also shown are the major milestones which
the MVP identifies as constraints against verification of VEI
requirements. Test schedules appear to be compatible with major program
milestones. Schedule information was obtained from the Orbiter Project,
Schedule and Status Su=ary, 3 February 1975•
4.0 CC.ICLUSI0NS
This survey reseals the tests planned and the division of testing among
the test locations for the Tracking Subsystem. The following is
a listing of the changes recc^rerded to these test plans and test
locations.
• Add a Requirement/Farameter Description for the Ku Band Rendezvous
Raiar Long Rc:n: -s :.ode to eliminate a TLD in Reference F ( PaIn ale TRSD).
• Delete the testin.; of Ku-Band rendezvous radar as listed in
Reference G (ALT TFSD).
• KSC ground test.r:g for the rendezvous Radar/Comm A a3 liste3 in Reference
ti is too de}ailed ani should be l:.:ritc: to self tests and s^3tem functional
Ar raizii^ - *_ .:	 r .... '. ^ ;	 Ja*.a Act-_, ' —ziticn a_ni Ccnve r:-ence -times.
alp
T	 ,_
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• Add the Require,,nt/Parameter 0-^3cripticn for the one-way doppler
, tracking mea3urement to eliminate a TED in Reference F (Palmdale TP.SD).
9 Add testing in the SAIL to accc :plash verification of redundancy
management. Theae tests ahould be added to the SAIL Integrated
Test Fl ,.-^, Roof^.rer.ce ^J.
• Revise the Raference J SAIL test requirements to show a combined SAIL/,.STL
-test prom for Crbital Trac'ki.-:g test r equiremerts .
o Update the v I (Reference A) and the :SIP (Reference B) as requirea
.o reflect use of C-Band beaccn nn OV 101.
t Delete tt.e power output measurement of the TACA2d air-to-air mode
as listed in the	 test dec=.ant Reference M.
Revise the Reference J SAIL test requirements doctiment to include
testing to verify s7stem3 operaticns of a 1ACAN unit with other
vehicle subsystems.
a Require.:.a:.t/'ara.:eter Descripticn for the TACAN power
prat, T/R mode to eliminate a TBD in reference F (Fal.-dale TP.SD ).
a Require:.Tent/. ara.::eter Descripticn for C-F,and Esacen functicnal
f.ficatior. to eliminate a :ED In Peference F (P&Lmdale '1'RjD).
:be 'NAVAID ff	 '!3a5urem=_nt3	 S ed in r -' .er, 2nc3 G :►L♦ ROD
;if,r ?F power 1 ,2vels treasured by usin g arterna couplers rather
1	 a hardline to the e ;.Iir-ent.
SAIL should u°e fl17ht t'':3 hard-..-are for s-: stcm verification
:ir.; rather t!' -n r.ith models as nrecifi.%d in Refcrcn^e K.
ril.. testir._ _ •:ch as "ULS ''--, F:lce width and iater;,,u1se :.;:.acing,
_	 relecticn limits,,  ZC slc:t rates, 3 pectr'.;.-1 c:-.-c:.:, puke .ridth, and
rates c	 .:.ficd!n Tle r: ncc:s G `.-td R 07o-old t= el'_-irated.
ORIGINAII PAGE IS
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Subcontractor Test Article
3.3.5.2.2.7.=	 '3r_dA^°c^^s ';;"r^,,,;.,^ 	 .
C7-
 '7Vj
^T
fio te;^-s in'lic ted
r.ef;_
SA y
Verifr,- ability c.1 -endezvc •_s a dar to
detect_ , acquire and actc:atically track
pass;. -.-e cr ccc=era=irle targ°'S as Sr^cClf=ed 	_
fcr the ct:rrese of dete:..mning range, range
rate. angle and angle r a.e relative to the
ta: aet.
(Reference K)
ES'L
:.a tests indicated
S I  -nr
Z*1 dccai:en'vati-n a 3a1laZ).le.	 •.
C r" e-r ••.?-d Test
Rsnie7.rc.5 -'rack. 4Prlf.
Parr Pcwer cn
O 7--ni?2Jc ,:s	 1pst
@ .-end 'adar
.. _..4
c '.a•-_'ar ^an-)
o rm.ar	 Pc. sr
o Hadar tassi-,• e :.-.:e
c	 _'ar 3snrch
'^rac:: _ng
a ..rdzr rs*_ecti-ea
J
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Im
A .
3.3.5 . 2.2.7.1	 P_er_1ezvous Tracking
Y
• ^. J • :-..~.rte iV M a l l_•^11 `:.1. ;. ^1.:	
—	 _—._--
L. Subcontractor Test Article
' . OF : -OV3
1i	 _
_^ f
1
i:.7
Fal:^'al_, C'd G. • - -:3 Test (cntinued
Radar  Manual i''ode
Pza3r Auto Mode
• Auto ;'ode
• Wide 01idth Scan
Radar Passive '.•:ode
• Padar rca*ge Carabi ity
• Range Accuracy
• P ,ige Rate Ca zbility
• R-p-nge 'te Accuracy
• Argle °-,cabi t 
• A_._le :...curac
• Angle Rate Capability
• Angle Pate Accuracy
Co-c,^ ;code
• Range
• Ran a Accurac^
• I .—e Rate
• ' Pa=ge Rate Accuracy
• Arale
• Angle Accuracy
a ^,n 1e 'Pate
c rnJle Rate ncv=acy
Len(°:der	 g ?.az:-° ..ode
P ?a:d Rad rj Cc: _-n ::endezvcus TrackLng
'arific :icn
(R e erAnce G)
;'o tTs.s :: dicat^d.
^t1Al P..°^':CA ^I J
Delete reference to Ku-Band
Rer.d^-zvcus :'r ackinc. 110
Rendezvcus Radar on OiT-101.
No reniezvous Radar Cn OV-
101.
ORIGINAL PAGE IS
OF pi)m QUAI.I'N
3.3.5.2.2.7.1 :.endezvcu3 Tracing •	 .G.utccntractor Test ArticleOFT—C73
OFT (Crmrd)
1.	 Rendezvous Radar/Cc= A (CPF) KSC rros.-:d testing is too
a) 'elf Test detailed.
b) Target track test Testing should be reduced
• Co-cp rare	 range rate check to elyzjzlate items such as
• Co-op angle	 angle rate check; testing black box
• Co-op ready, search detect and specifications.
tracking f lag check
• Co-'JD snt2:L:a S car: -n--ck
• lion co-op range & an.:-le check
• C^-cp try ss`.:old
c) F;rctioral. pat h delta
• Slew test
• Antenna display
• Distance scale check
• Angle scale check
• Cc=. A data check
• Jettison c r zit check
• Heater te..-n.	 measurement
• Standby mode check
• P-nge gate designate
d)' Perfora::ce decks
• F.a-1ge l Lmits cc-op
• Range 1;--it.s passi-re
• ?3`,e rate 1-L--it check
• Pitch & roll anzie coverage
• rntenrs d. ,-:, --:'t rate
• Transponder check
e)
pvwer
e ;	 -i-._. discernable si-nal
0 Pulse acid 's-L, shape and rep rate
chacfs
check
a FeceiT.er h+n, check
t,
r-
..
l .3— DN'C0::CI-002
-	 Page 16
TAC• T_' TIT (00:d%t r)
ORIGINAL PAGE IS
OF POOR, QUALITY
rWR
^r
1.3- Bt`-"10201-002
Page 17
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f
r
is
i
i. Subcerrtractor Test Article3.3.5.2.2.7.1 en,iezvcu3 ':rac'.kirg	 2.C-,`_C'l3
CFT
2.	 Cc= B Ta	 Self"' Test
b) Target track test
• Lock on, an-71e check & Tracking
J..• xuto search	 Detect caleck
• M—m -Lual antenna search & ce-ect
check
• Threshold
c) Function Fzth delta
s Antenna devlc-r
• Slew test
• Cc-.-.-i B data check
t Jettison c i rcuit check
• Heater tenp. measurement
• Stardb7 mode _ eck
d) An'ersa cerfor:-,nce check
• Fitch & roil angle
• Antenna drift rate
e) F.: checks
• Trans.-.it rcwer
• .` n--	 - discernable signal
• Transztiit freo_uenc7 & spectrum check
• Receiver ti&C check
,D efersn^
	
^I)e 
I .	 Fencez lolls Fzcar Farfcrn- nce Test 'dd a-^ 1
	 ±n	 ^ e acc,:rac^	 est.
Ver = f'-
	 ra	 a r e rate,
ran ,- a - - d .car.-c rat s- a! :ur.ac:	 _rfor ':-
ance is •trithin s —szifisd cn-cr.,_..
perfor7ance limits recur
	 for
ef,ic'-_nt rendezvous operations.
2.	 Orbital Rend_zvcus
Cb^ecti-re: To ,. 
_°c: strate closed loop
;erfcrma rce cf G:'^:-C s^stem in _-!r fcr:n-
'i^; cr'uilal rendezvous usir .- both the
star jrac'_^er :.: ' rendezv;.us ra'3r.
(:icier ^ce T^
FAG^,1,1'L"I01^i 
-Voo qU
0^
1	 ^
j
	
Mm ---
1.3- DI1-00,201-GU 2
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TABIi ir (CC'^T^D)
Ti-?
pr.dezvcus Lata
3.3.5.2.2.7.1.1	 :acquisition and	 Subcontractor Test Article
1
	
=-37.	 P_. ru S
Ar-L
No tests indicated
(References Cwt)
SAIL
Verif7	 to acquire/reacquire a
rendezvous target :ia radar Within the time
1i-.its specified.
(P.e = ereZ ne K)
ESTL
No tests indicated
(t eference E)
SAE,/-S-L
No docur.ent- at.icn ava fable
Pal: male, 107 Grc :n1 Test
2'o tests in-dicated
(7efe
/
r once c )
ri17 ( ^--'s)
t'o tests indicated
(pe-ference l:)
No tests in-Jicated.
Cr T Grc-
I:o tez 's -.. _ic wed.
Ti n O r... n n^..=. )
ORIGINAL PAGH-13
OF POOR QUAL"
is
Include tcquisiticn ?k
Cenver- -ace "i•-? testing as
psrfcrr._rd in S„=L.
1.3-M-0O201-002
Page 19
TA?1.W T'? (Ct ST I r' )
I P.:^ ^. ''0.	 P: _ . '' ;"' S^^'.^'_.RY	 ;0i 1 =?VniiG`; F'RGGpA:I
P.endezv. :s Data
3.3.5.2.2.7.1.1	 Acqui--ition a^.d	 Subcontractor 'Lest Article
.. 
OFT ( F ' i''h` )
No test indicated.	 Add rendezvous Data
(Reference I) Acc•:isition and Convergence
Tires  testing to CFT flight
test program. This test
could be rant of the
rer-dezvous radar general
performance test.
ORIGINAL PAGE IS
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IFi
i
Y-.I	 r •.F.A.	 A. ..- _ T ^ _	 _	 .l J'..~aa^a.^ ^':^^ ti^-.L1:•-^rilly.. :,:..,C::rti'.
AtIZost •zeric Fli.ght
3.3.5.2.2.7.2. 1 Support Tracking Subcontractor Test Article
J1_37 LC"..__ ..i _	 uT l 1
A L%L 7t
^ar1Cr^11
1. Initial testi ng of the T,CAN subsystem will A/A mode will rot be
verify the accurac;^, validity, and drift
	 iin
trends of all P_:nctisnal cut Fits with the
use of gro nd static:i simulate-s, special
test equipment, and general laboratorr test
equip-ant	 veio=-.ent and tr°.nd tesTir:^; cf
the cceraticnal range will include pc er
output of trans.-..it/receive ( I/F.) and air-tC-
air (A/A) modes, and receiw,r ser3itivity.
Other • ara,:.e :ers to ce :er_: ie1, and trends
developed are: :earirg scc:r3cy, instance
accuracy,	 and sel- et time,
resgcn3a speed (dista.-ice a. bearing),
tracking rate, and memory capability.
Digital cutr%t cc-ratibility ,pit. special
MM in-!:^ut/ output circuitry will also be
de relored.
Reference 2'0
2. Serial riiital
o Di_ • cm and Ee_rir.3 Data C -tF•it
Verify the T /r TACAN transmits to the
32 bit t. r::-ary ser_al die tal .._ •^_
w:nich s^all cy.n'_- yin aistar.^e and bfar-•
i .fC	 ' = cr deri•red fr - the S TS	 T.
data ouLvut	 it '--e correlates with t'r.3
s SA::rl Ligital Data Charnel
^l c::r2.'^._.:.__^
ORIGNAL PAGE LS
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^M -
TABU IT-1 (^r:;-'D)
THEST	 X.11•1ARY
At-mos-rl— ric Fli--ht
3.3. 5.2.2. ^.2.1 -",uTTcrT. Tracking Subcontractor Test Arti cle
JU - -A7.5	 Z
ADL (ccntlnued)
3.
0	 Data Code
D-.-La Mate
Clock
'ef' -Ord	 S..-nc
.2o Ford Size and Fo=.at
4.	 Aralog SA-als
a	 Beacon Identify Tone
5.	 1n ,it /',*atrit SLnM13
Blankint- PulseZ
a	 Pzdio Frequancy
(Peference
No tests Inlicated. S`o-ald perform a test
(Reference J) utilizin:! a .ACA i' unit to
• ve.- A. 	 k..	 s; stem creraticns
redundancy
EFTAL
"o tests -4 :- - Ucated.
No	 a-:ailable.
11. A
V'lI F.iHA.	 ., r—.z 	.- ._	 ' 7	 S',.	 _ =Y
At=o.phsric Flight
3.3.5.2.2.7.2.1 Suppo-^t Tracking Subccntractor Test Article
y ...	 _	 ... _:... / . :... ry :..5
CV	 ^c .. i : ems±
TACA 1 Functicrai tc_iFication
TACAN Act.i-mticn & Warm—;p Test
TAC.11,1 1, 2, 3 rc:rerOn
TACt3 Ver_fic"icn
TAC;.i? 1, 2 2 -3 Teats
o P..;,,nge
O Bearing
Operational ?an-_ e .
TAC "1 1, 2, 3 '.ar: e & Range Flag
Cperaticnal Eear_ng
TACA:: 1, 2, 3 Bearing &, JEcaring Flag
Accurac?, 15 :w Digital Rearing
TAC'e1jI 1 1 2, 3
Distzzce Tracking Pate Verif
TCn:	 1, 2,
Bearing Traci^g Pate Verif
T;.':,:I 1 0	 2,	 3
Resporze Speed verifica.icn
T,'.-VA:! 1,	 2,	 3 r' --7  MCde ?, .- ='-ri r'+3
TACri:I X-Y Mode Select Test
T,.C,.::	 1,	 2,	 3
_.. A:: 1, 2,	 3 U--:-= --ode)
TACA:J 1. 2• 3
	
72 cutr ••J V .
TACAN ..r...ory Verif.
T. 'CAN 1, 2, 3 Li; tar e ,.e..or;
& Bearing '•'emory
TACAN Tran----. ittcr Frc;ucncy
i
.I
1.;-DN-0O2C1-002
Fage 22
TAA' III (C:;i T D)
TEST	 RY
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W_
i'Ar1" T11 (CON-11r)
,•...c
 •;^:;.: IC h . IG:, 	 :' G' i.:
Flight
3.3.5.2.2•^•2.1 sggort 
tjrac=:inn Subcontract	 Test nrticle
Pal ^ :^ e, 0'd G^a' • ^' ''est (C	 - im_Rd)
Blank n^ Test
TACMN 1 1 2, 3
Antcnna Switching
Auto -ode with ro si,enal '_rrut
TACAN 1 1 2, 3 Ant switching rate
Y-anual Yode - Verif RF signal from
selected antenna
The test	 et`od for TnCA*+
TACAN poorer output, T/R node pu c.—A Cut- p-_t , 1/P M ede is
TAC9: 1, 2, 3 TBD.	 ice Para. 3.L.3 of
this rc: ort.
C-"mod Beacon
Functional Verification C,Eand 0 °3ccn Funct iMal
(P.eferen ce F) Ver,_i.ca:.i.cr. tests rsed tobe dcLcr-.d ed	 tests
ALT (Grcvnd) sur^ested by
1.	 T CAN Mar.7 of these test require-
a	 Self pest) vents are duLlica-.es or
b) ;'unctior_al path delta more detailed t:-an those fo:
* Cha11^el :elect X and ° =ode PaLTc'ale.	 It is recc=mendec
a	 Threshold that perfcrr.2nce chi.m cks suet
Q	 P1^sive C,irs.^-d? as L*°^Or? check, ra;i?e and
a	 Antenna s itchina baarirg li.-i ts, and ad^aceni
 
T^
B	 -	 . _ ^ aN del ` a:j .	 ^	 i l.•charnel..  r e iecticn be
Power r_.ea3,ar£=ent
C)	 ..v.,c^..•.-.;+.;n	 ^:	 Otti
'.^	 •.^i Cr ^I	 vi.."1. Ci
Q	 Range li...its
Be3rl. g li.its
e1 raie
_
cticno	 Adjacent c 3.	 _^, 
a	 TM.	 _..c tr4 _.i.*1-'
40	 Ground station c-eck
a) ^r Checks
e	 Tranc..-:t frs uenc	 sractr^W-1
crack
n
	
'"ear -mot	 ? ce .. ? fit; ?c re? rate
ORIGINAL PAGE IS
OF POOR QUALITY
Paged
--- —
	 == = TAB 11, ( l^V) 
TZST ^ o
-1 P.,.-.A. VC.	 ''.-Y	 ?^' 	 +1 M
	 - C 	is ^CAtii: i FROM
AtmosFiteric r liK rt
3-3-5.2.2.-(.2.1	 rac'fi.
	
- Sueontractot Test Aft i
2. C- .:nd ieacon
a) Irterrc^--trn ^eat 	 -￿ -	 - _ -	 ￿ _ -
! Codinzu re j4 ec`-_icn 1:_-.its
• Arte:.r•a s'w-it Cl- Lr ; Lest
• Sensiti-.-it-
♦ :enter fre7uen , & bandwidth
b) FerlY rea-ure:rents 	-- - — _￿￿= =￿ ￿ --
so "ra-r -dt fre '•uency	 ----	
-- — _ -°_ --
1 PC."er Ct: 
c) FPS 16 test(p ^^a~ten^s 1)	 - - _-	 _	 -- — =— ---
3.	 TACAN Flxnc;icnal ' eri_°icaticn +	 e	 ,.ate?oH^^r ou,.r^it ^ as .
	 ants	 =
a.	 TAC : r^	;ct-	 ;;= :r:
	 :°i a-W:^	 .'est (cut of arterra) sholsld be
TAC^f 1, 2
	 3 py>rer
	 n rpr"or. ed for the ";,Ca`d.
	 -
_	 _ = b.	 TACAiJ See para. 3.4.w of this
-_	
-- TACAid	 2 =: 3 T est, P^ng^' 1 ^^a Port.
Bear nz Fa-n7e
=- C.	 Creratio^al	 a:?A
d.	 C'reratio 31 Bearirr
TACAX 1, 2 ?c 3 Bearing do Bearing
Acc-_racy 15 H?, C___ta1 ::earir.7
--- T I CA ! 1, 2& 3 Bearing
c	 46
-_ TACAN 1, 2
	 3
TACAUN
_	 = 111E 9.r ^' (+ • i 3 7'	 "ola	 c^arirg
.' Y-	 °-	 ^F+ c	 v	 alert n•.	 n. e
_- TitCAi 1,	 3 tes-U g iI f rAori3 is not	 ;.
Cr-i-we1 S I-ct - i ---
	
7f^t used for Ev- ards testing.
^.
'LAVA.. 
	 3 -Aao..sa
pecei.-e 0"11V .'=
	
e j
-_-_— -- L.	 t L ^i fF^=or	 et. f'^
'T 
	 2	 3	
_ L-a•*ice	 earir
-_
gR1GLN 
-OF POOR QU^x'Yi =	 ￿ 	 ---	 -	
_
_
ORIGINAL, PAGE IS
OF POOR QUALITY
r	 r	 -- .•-. c•r^, av +^^t	 t	 ^a,^
.G:l F CG^ ,,.
Al tI"czpherlc Flicht
3.;.5•=•2.7.<.l 	 Siz-rt Trawking =bcontractcr lest Article
•-a_--..^ - -^^•:^^-^:^_•.:^• ,ate _
Al l 	(:i: ^t1li:^)	 (Conti. 11^J
m.	 TAC.V:I Tra-n smitter Frea.
TACAL' 1, 2 & 3 X & Y ::ode 4 eri a .
n.	 B a:^ :L.g Test
TACAN 1, 2 & 3
o.	 Antemna ::-witchirz
Auto lode
1 ACA" 1	 2 & 3 Ant	 Switchin gMJ .l	 ^
	
Antenna	
;ate
Maxt:al 'Mode
L:.	 C-Band 2eaccn (OJ 101 :nl) Fur.cticnal
ye^ii_cs^'_on
(Fererence G)
ALT
TACAN
CbJec;.+1vos:
1.	 'der i:, TACAN rant e . =..d bear] ns
accuracy
2.	 a:eq',:3C« c4f di_F1ay
r3.:'.._.l 3r: rcacn^s.
a ^^e«a=cp ^) -
^:
1.	 TnC:.:^ (^', v.	 ) CF	 Grcund t ^_3.. s Zu.;^ ar t oo,- -
a) Self T st rag"•' Fhs^'etailed.	 Sme F^	 a
c) : '.'1^tj,,,7	 F itt delta ,.1..>•
• Ci.3A+'l l 8s:.ec: X & *F --Me
s Po-der measurement
:..' or'r Cn a ck
0 Fearing 3.ir..its
1.3- n.J-CO201-002
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TF3T ?=.QUIP _ ... S17 RY
r
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r
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TAPIF III (CC'ITID)
	
eke—:•n. w...f	 Mr^w ^.t^a
	
3.'•5.2.2.1.2.1 
	 r: :ra cr.Jng
	 Subcontractor Test Article
_ si.L^S"' S._.._._".^. ^.:..^' f-. ^."^ --Feu-z•;:.^il^^^Pi'^n i
• T2.^1C Tracking
	
♦ Gra •-*;d	 check
d) RF
• R nir.:xm di.scemable sisal
• Tra-=--.it frequenc7 L• ereCtr?M cheer
• Trins^.it n:ise width & rep rate
?. ':ACNY (at ?AD)
a) Self test
b) Funct-cnal path delta
♦ TAC II beacon ch: ck
• Channel selecti 7n,-,. 311old
• Receive cnl-,- cc-e
• Plar"ting test
• Fc'tiar teas - :r eme*.t
OFT (Flight)
Altit-, , i,ICA` Perfc_:.ance
Objectives:
,'erif;- th3 ;ccuisiticn car_stra nt a and TACA':
perf-in:ance after the C.-biter
b?actout. I;atermire !,E and bla:.:out
i
i rr	 L	 -
ORIGIN p,L PAGE,  IS
nF PUUR QU ALM
Pa~e t1
3
•
I
TAB	 171 ( r" t-7r' D)
.......
rCSch
3 ? j.2.2.	 I:a:.dir^ 'erarg	 2. CV-101
•,	
,-: 
i -'-	 _.:^cs^-ter- 	^^:^a.,:^^•.:aa-c_:rs_.
n
/^ J 
T
+J
1. '' c ^-_'re :can Pea.-: 1p-rAir., 	 t, m
The ,T,'r"' t T,= 3714tte:. LAC'
♦
t_r, center
41
ir:•restigateI.	 sc ;it:1'it-j and
cen	 .^ter I9::uc:2c :- 	 cs L'.9C to
adjacent c:.ar:re r:^ectien, rhaLnnel'z_ticn,
and
	
the div L''al
/^	 ^7 
. r
s:--:.latcrs ;, ^'' i ^Novi^s a. co- • ^r^t^ v3
station fc: ? :nd'-.f- system mode ver+°icat:c^
2	 Padar Alt`_.In2ter
The radar altL-eter c_. -atici-l it-	 the
special t ^:: +*,'u±/ c :: ^', r..-=aje will he
a_ , 	*, titud e ac c—, act trac-.__ ,a^-
rate, ^	 acc-is?ticn- _ _:. Via, =•'-
accurac- at all } ynr an t--le y of ar, or--iter
l. ..1?^•'•, ^  s^ 5. ' ^ Uaticn :AIL lca verif ied.
(Reference   .. :.)
j	 :I3^ . A
P; :r cr. t=st
V.ay ~.1t tn^-..
8 _: s  t'Ll-i •
test
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7 ­ 77 F" CCR AM,
nal	 and 1. vriiL
3.3-5.1-2.7.4.2	 Land 2. 011-101
P
D
ADL
Vc -r ify t^`­_f ng, -.-.avefcrr-, and voitage
Cf
Ve * '	 0r"Y ansic c altitude frc---! F-A
Vei-ify an.-lc,--	 digital altitude
out- r-nuts idertic7.1 -rrithlin a.'11c-,.3 '_-le
tolerance.
• Perform, bit co7r .rarisc-1 teat of digital
altitude data out- p•ts (fr--r. RA, Alrc=
0 Deternins R.A	 accarac:7 using
fi_xei rrc;?ra:a
to alt it u -4 -_ b --t-..:een 0-25C- Z) "t.
o 'Verif--, that RA -,rill maintain reliable
track 
at 
altitu-'a rate cf -^-I_ZCCO frt/sec
Determine t1--e	 of =7	 resultiz-,oz
frcm the inIection of I-D s-.acified
r.a.—it-ules o: noise at srecific points.
(Ref P,r-arxs
.S A T TL 'zhculd verify s-.,ste.m by
utilizing NAVAID hardware
Verif,- ability to cb-tain pnz-,4_t i cn & RA) rater than
infci-ation relative to the runwm7, durin, !7 using =ath models.
ar.d lar-lin- +10 s luErnm a,11 - ian^
writh rar-L ev	 co".,craz•.; and
4.1	 3.1.5.2.4' .7 .2_	 S1 .:a e
the 1ar.-tirIg all RF
equilzent
o	 -.- patio n
L%ji,,jAL PAGE 5
uy POOR QUALM
M.
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:F A 7 7- 
A--nrcach and
3-32 -5.7.2.7 .2 .2 	 lzndi. r, Tra&,-4
-9	 SAIL
;z Fa: AR.^^s
Cr---,=d T -::t
1. Radar Altimeter Fu-ncticnal Verification
A ct ivatiOn
Radar AL" No. 1, 2-cn
Radar ALT No. 1 , 2-7-1ag
Altimeter Verification
Radar A LT . 7L% 4,0. 1, 2-Test (Z"ti--uli
on)
Radar ALT. lio. 1, 2 Altitude
a-R d a r ALT. No - 16, " C-L-er-n--irg Freq.
Radar ALT. "0. 1, 2 F rower G%.,trut
Radar A=. 11c. -, 2 Pulse ':"id-ft
Radar ALT. No. 1, 2
Ai ,L c .- t c-= d e lay (eachR a d -- r ^,L ^Y— --
System)
F-ndar ALT. No. 1, 2 Farge
ALT. 1.o . 1, 2 F 4-LF
AI:'i. Po. 1, 2 Altitude Abc,.,e Floor
2. !"SM F%ncticnal Verificaticn
1•:35LS Activaticn
4%:S3L,5 1, 2, 3 Power
HS3. 1-Z -C -^lf Test
2, 3:
0 
.Z.n7 e
'Lm
Ele-vaticn
Elevation Guid3.nce Test
J.--57):S 1, 2, -j)	 ;-"2-ag
a A
•1.3-D'1-CO201-00
Page 30
TOLE 11I (CON""'' D)
w'.0
=1	 1:0.. .1	 --,	 -	
I
1 "7 12	
'GRA^-%7V?	 FICATION M',	 1-..E
Final Ap?•rcach an! 1.	 S.1% IL
3.3-5.2.2.7.2.2 Landing Tracking 2.	 OV-101
Faln ale,	 Grcunmi 7c:-` ('Ccntinu^d)
A.-i='.h Guidance Te-ztt
1-'.,SET C 1, 2, 3,	 '.: "Kag of C%trut
Range IrfoT-"-tion	 t est
XSEIS 1, 42 1 3 Rar.,--= Flag Ze Gi:t-Fut
YISBLS 1,2,3 RC IP./ -CITE Charnel Verif
FIC -M C"-%nnals 1	 10
LM-IR center
Adjacent ChazLnel Rejection
MISBIS -;.. s	 2, 3
Digital In-r-erface—eZZISKS 1, 2, .3
Parity
Velocity
U17. Pulse Parameter Test--MSKS 1, 2, 3
_-th
Inter—, ,I s e 3-aci:nr
IISSLS FF F^-.rer
3
ce
ALT ALT Ground test' s ap!..ear too
cetailed.	 Tests such as
ccd -2 -e ra-* !3-'icn.".
a) ,Se Lf t a s 4-1 A el,AX sl--i rate, spectm-i
b) F---n-nicnal rat*-, --J elta I	 -	 .rd`h,7-115a -wi 4t  and
a Ch:=.nel Select ren rates need not be tested
TI—eshcld or ALT.	 Ccnsids:raticn
s Lis pcwsr should be made for tests of
C) P=r:-: =ce ch -ck a G ^lf "Qzt. 	 natlirr, cr.!?;
E i C 7a'. "-* Z;—,-
	
Ii-7-it s c5pecia'kly for turnaround
A:-!-:!-,ith li-ats t e 3t i nz
hnits
reiection limits
A- 	 ra t ae 1-, _-6-. t3;;
Fl---cd to be deIcted
^.
i	
_
1. ^`-U1+-0O201-002
Page 31
:n^T _. LIT	 Sri +
	
1,=? F'-^:. ':^	 I	 ''^=1.^^•i^: S;r
==^
?_;	
,^^;^ L^?.^:ICA':lr^^' rtiCC?
	
,,	 Fi_'131 is ^"r C3Cf: 2?:^ 	 1. g.yTL
	
3.3.^.^.2.7.2.<	 -	 l
ALT ( ^ ,.,,,,,,a)	 (Cc- ti:a^.:ed)
d) P.F checks
• t^.ini.--::.:. 	 __=re:•;:ibie si P.T131
• L^ _°r°^^"'°II C'. 	 4' S^?Ctrl:.'il C^"i?C^:
• rGC sle;^ urat a c::^.ect
2 .	 r::''-ar :tilt; -et e r
a) Self Test
b/ 4 1nl.tit::.?e ^^ove iOt rc::^.^i
C) 'liP_Ct10r?1 t3t?'1 delta
s Fo:t er
d) Perfez°-.;:.e c`eck
• A,lt lt`:4v lsr..lt .9
• ^^ster., delay
^^ 2•;?.-.i*^+^ aisce:^ble si;_nal
A __'ar.C:.it ^ •.•:=se ^^tZ ^ rep rate
• Tra.'s^it I're^ '.1°h C,: Gc spect= a.^ crack
3. F,,^,,.. alti.--^±er : t;nctie;ial 'ier^°. Fc:•,ar o',tC'at r..easu^e^ents
a. .;cti-ratia. (c::t of aZ`.enr:a) s^.culd be
i^.r1 1,	 2 .. c;i &flag :*:awe for t:^e	 ^^ar xl+:.,;,RtQ;..
b. .. ^_^'.::3	 ._.:1. veC F?:3. 3.5.2 of t^'?i 5 C?^ ^r
tZ+^ i, 2 — ^eSt .. alt.
4.	 .	 ^ -	 _	 ^...:	 - - _._	 '	 .-i_ . : c: •er c:ag+st yea_+are.^..er.±;
:__iL,3 ,:^._-:a;,ior. (opt cf 3r:tenna) s'rculd be
:3 _1S '_, 2 ^.• j - r:rier cZ •-.,^a fcr t^:s ::S:sLS.	 See ^r2
b. '.-?LS Se,	 test ;.5.2 cf tf:is gaper.
..,=_.S 1, i :^ 3 - ie5t,	 ^i.-rath ii.ag,
e. Ele^tatica G'.iida:,ee lest
i`.SS:.:^ i, ?., 3 - C_tpui ^ r.le:+ f13g
flag
-.
..:1^ :.._ _ tc ^ ^ _',fete;.'.
ORIGINAL; PAGE IS
nF POUR QUAL':'C1'
--_
....... 
^va^ifaa ^I
Y.:i...,..1^ :.+...
V 'I a, ^. ,	 - _ ._ ^ y'JTr ^.,^ ^,.,..^^ ^.,	
';,'? ^It.: L^ -,. ^ T 'C2' ^,x:^ fw,r:l:l	 1
' F^.^1 .;_r,rrc^c^ and	 1.3.3.:5.2.2.'	 -	 "AII.r ' 2.2	 ^ waadirq ':ra.::;.°^;
	 2. GV-101
n
e .	 Ran?e irSo (C2^^) test
^`Su:; 1, 2 '^ ^ - ^^`.t;t:± Pc ra^ge flag
f.	 ^:SBLS 1, 2 & 3 ?C'at^/C^?TR
Char:lel ••,ri^
BC^I^t c;:^-r.e1J•l t^revuQ_^ 1^J
X,''""^? ce;:y °" Ire ;'=en":I (C' ^ )
F.•	 :'^3^.S 1 , < ^ 3 .+n: _'r a isclati o:s These testa (^ through ^ )h.	 :`.SETS 1, 2 & 3 - ^^ d?rk:::^.c range a: a tco detailed fcr groundi.	 '.^.: PLS 1, 2 ^ 3 Bigital interface operations testing.
	 See
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• Inter^^lse spacing
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CBJ CTI!I,:
Verify the perfcr-.,^.r:ce cf t^:e t^icronava
Sc .r^ i^g 'e=^., T.ardirg S75t^L1 dt12'^Ilg t^'e
final acproach arfl l.n^.r.- chase. The
cat- ^i i^ ty tc c: cviae 3isrla •- data reo^si rQ
for+,:^.^.':^,31. irsjr+i^:ez^t 1_^.:i^^ a.^d the -
capsbili'^^^ fcr autolazd t'rroug:: rcllcut
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2. F.a^?.r a.ltir..eter Perfo.^r:^ce
OaJ^CTI Yom:
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b) : uzcticnal twth deft a
• ': nreshold
• 1^^^ po:^rer
c) °erfoz^.:arce caeck
• Elevaticn L-'.^^.its
• A2i^tth ii.:^.its
^ P,.ange li^it s
• Codiz3 re^^ction L.its
•mange rate 1^.^^.its
o ,ar:^le rate 1i:^ .^.its
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- b-
• I;^ pulse ,rriit'r, ^ rep rate
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• AGC slex rate ^ ecr
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St3Ci^+-tj S:'.c3-1. kid S'^;?CL'^1°a.
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